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Lupus erythematosus (LE) may be very
difficult to diagnose in clinically doubtful cases.
Although highly characteristic, the LE phe-
nomenon is not specific and can be a finding
in other collagen diseases (1—3), whereas it
may be absent even in typical subacute lupus
erythematosus (SLE). The antinuclear factor
(ANF), which is detectable by the immuno-
fluorescence method (IF) is very characteristic
of SLE. It is seen in a vast majority of cases—
from 84 per cent (4, 5) to 99 per cent (6)—and
its titer is usually high.
However, ANF is also a finding in other
collagen diseases, showing occasionally even a
high titer (6—8), and not infrequently in lower
titers in other diseases as well (5, 9).
In chronic LE widely different results have
been reported—from nil (10) and 13 per cent
(11) to 35 per cent (5) and 82 per cent (12).
According to our investigations (8) these in-
consistencies result from the usc of different
antigenic substrates (lcukocytes, rat liver, thy—
mus, thyroid gland, skin, etc.) and, above all,
different conjugates having illdefined qualities
as regards specificity and immunological ac-
tivity, and also the molecular ratio of fluores-
cein to protein. Beutner et ol. (13) have shown
that "overlabeled" conjugates may even give
rise to nonspecific fluorescence in cell nuclei.
ANF has no diagnostic significance in chronic
LE, so that clinically doubtful cases cannot be
settled on this evidence.
The immunopathological method introduced
by Burnhnm et at. (14) and Cormane et at.
(15) for detecting immunological phenomena
which take place in the skin in viva offers new
diagnostic opportunities in various clinical
forms of LE.
The authors referred to above have found
in vivo fixed immunoglobulins in the epidermal-
dermal junction where they also demonstrated
complement (16). This suggests that the im-
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munoglobulins here are a component part of
the antigen-antibody complex.
Their work has been confirmed by Ten Have-
Opbroek (17, 18) and Tan and Iunkel (19),
and then developed by Cormane et at. (20).
Ten Have-Opbrock (18) demonstrated with
the aid of this method that Jessner's lympho-
cytic infiltration cannot be classified as chronic
LE, although some still claim that it can (21—
24).
In the present paper the purpose is to show
the value of the IF method in the diagnosis of
chronic LE, and especially in the differentiation
of less typical cases from polymorphous light
eruptions, lymphocytic infiltration, and lympho-
cytoma.
A further purpose of the work was to in-
vestigate the value of the immunopathological
method in SLE and to check the influence of
corticosteroids and immunosuppressive drugs on
the results.
MATNRIAL AND METHODS
The material consists of 98 cases of LE, 64 of
them chronic and 34 systemic.
In all 64 cases of chronic LE the clinical and
histological evidence was inadequate for a re-
liable diagnosis, i.e., exclusion of polymorphous
light eruptions, lymphocytic infiltration, and
lymphoctoma.
Also investigated were 28 cases of typical poly-
morphous light eruptions and 9 of lymphocytic
infiltration.
Skin lesions were absent in 13 of the 34 cases
of SLE.
The normal skin fat the wrists) was investigated
in nddition to the lesions in 10 cases of chronic
LE and 11 cases of SLE.
The cases were under observation for up to
2½ years, and in some of them the investigations
were made repeatedly.
The tests for the ANF and a number of other
immunological investigations (immunoelectro-
phoresis, LE phenomenon, rheumatoid factor, and
others) were made in all the cases.
The control material consisted of 163 cases of
various skin diseases, including four of each
dermatomyositis and psoriasis pustulosa.
Procedure
The biopsy specimens were immediately frozen
either in liquid air or carbon dioxide. If not in-
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vestigated immediately, the tissues were kept at
a temperature of —20° 0, but not loager tban
three days.
Sections 3—4 microns thick were cut in a cryo-
stat at a temperature of —20° 0 and air-dried
20 minutes without fixation with chemical agents.
IF studies were made by the direct and the indi-
rect method and with the following reagents:
— Rabbit globulins against human IgG labelled
with fluorescein isothiocyanate by the method
of Marshall et ol. (25); the animals were im-
munized with IgG which was isolated by column
chromatography on DEAE; immunological ac-
tivity 16 fluorescein to protein ratio F: P
= 4.8.
— Rabbit globulins against human 1gM. The
1gM fraction was isolated on a Sephadex 0 200
column from a case of Waldenstrdm's macro-
globulinemia, Another IS anti*IgM came from
Behring Werke (Mahrburg). The reagents were
unlabelled and were used in the indirect method.
— Unlabelled rabbit immune sarum (IS) against
human IgA, supplied by Behring Werke A. G.,
Marburg.
— Rabbit globulins against human piG, kindly
supplied by Professor Dr. R. Germane.
— Goat immune serum (IS) labelled with
fluorescein isothiocyanate and directed against
rabbit immunoglobulins, supplied by Baltimore
Biological Laboratories.
The preparations were covered with the re-
agents and incubated in a wet chamber for 30
minutes at room temperature and then washed
twice for 10 minutes at a time in buffered physio-
logical saline of pH 72. In the direct method
they were scaled in buffered glycerin. In the in-
direct method they were covered with the fluores-
cein isothiocyanate-labeled goat IS against rab-
bit globulins and then incubated, washed, and
sealed as above.
The preparations were examined under a
Fluorolume American Gomp. fluorescence mi-
croscope.
The IF reaction was checked by blocking (treat-
ment with unlabeled and labeled reagents of the
same kind in the order) which, when negative,
was taken to confirm immunofluorescence as spe-
cific.
RESULTS
Immunoglobulins and complement (lg-G')
were demonstrated in the region of the epi-
dcrmal-dcrmal junction of skin lesions in all
cases of LB (Figs. land 2).
In chronic LE, the unchanged skin was in-
vestigated additionally in 10 cases and the re-
sult was negative. It should be stressed that
the results were also positive in the lesions iii
cases in which the clinical diagnosis vacillated
between LE and polymorphous light eruptions
(Figs. 3 and 4), or lymphocytoma, or lympho-
cytic infiltration, and histology was not di-
agnostic (Fig. 5) but LE was confi1med by the
further course of the disease.
On the other hand, we have never seen a
positive result in typical cases of polymorphous
light eruptions and lymphocytie infiltration.
The results were positive in 33 of the 34 in-
vestigated eases of SLE.
The ease in which they were negative was
that of woman aged 37 without skin lesions,
Pie. 1. Specimea from the lesion of a patient with SLE. Indirect IF staining with an anti-
complement immune serum. Specific fluorescence in the dermoepidermal junction of the
liomogenous type.
Fie. 2. Specimen from the lesion of a patient with chronic LB. Indirect IF staining with
an anti-complement immune serum. Specific fluorescence in the dermo-epidermal junction
of the granular type.
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who had typical SLE with renal changes and
had been kept continuously for two years on
high doses of prednisone (25—120 mg daily).
Otherwise the results were positive in the lesions
and unchanged skin of all eases of SLE.
In 13 eases of SLE skin lesions were absent
but the results were positive in all except the
one referred to before, which had been a long
time on corticosteroids.
In patients treated briefly with small doses
of eortieosteroids (5—30 mg of prednisone
daily) the fluorescence was not suppressed but
reduced—granular and discontinuous.
In two of three patients who were treated
three to four months with azothioprine (imu-
ran) in daily doses of 50—200 mg the result be-
came completely negative. Their condition was
very good and the skin lesions resolved com-
pletely.
As regards the lg-C' at the epidermal-dermal
junction, the complement was in our material a
regular component of the complexes; next to it
in frequency and very common was IgG,
which was present either alone or in combina-
tion with 1gM or, very rarely, IgA.
A correlation between the intensity of fluo-
Fro. 3. Clinical diagnosis—polymorphous light
eruption? LE?
Fra. 4. Clinical diagnosis—polymorphous light
eruption? Later developed a cicatrielal lesion on
the scalp of the LE type. Immunopathology was
characteristic for LE.
reseenee at the epidermal-dermal junction and
the ANF level could not be demonstrated.
There were even cases in which the ANF test
was negative and the fluorescence very pro-
nounced.
Among the 163 control eases there were two
of the eases of dermatomyositis in whidi we
found at the epidermal-dermnl junction IgG
and complement identical in character with
those seen in SLE.
In three eases of psoriasis pustulosa also the
result was positive, hut weakly so.
DISCUSSION
Our investigations confirm the high diagnostic
value of the presence of immunoglobulins and
complement at the epidermnl-dermal junction
in chronic LE and SLE, which agrees with the
results of Cormane et al. (15, 16, 20, 26).
Particularly noteworthy is their significance
in the differentiation of chronic LE from
lymphoeytoma, since the former is not in-
frequently diagnosed as the latter on the evi-
dence of clinical and histological features.
It seems also that the method promises to be
decisive for the differentiation of LE from
lymphoeytie infiltration, which would agree
with the results reported by Ten Have-
Opbroek (18), and from polymorphous light
eruption, which Lever (24) classifies as atypi-
cal LE.
Our results suggest that there are eases both
of polymorphous light eruption and lympho-
cytie infiltration which have no connection
with chronic LE. Some eases of chronic LE,
336 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
Fio. 5. Specimen from the facial lesion of the patient shown in Figure 3. Histologic pic-
ture not diagnostic (Specific fluorescence was present at the epidermal-dermal junction.)
Fio. 6. Disseminated lesions of chronic LE type-
transition to SLE. Specific fluorescence present at
the epidermal-dermal junction io the apparently
normal skin.
however, resemble both these entities chnically
and histologically, which makes the immuno-
pathological method vastly important for a
correct diagnosis.
Like Cormane at al. (20), we were unable
to detect specific fluorescence at the epidermal-
dermal junction outside the skin lesions in
cases of chronic LE, except in two with dis-
seminated lesions, in which the discrete ones
indeed still showed the features of chronic LE
but the ANF titer was very high (1/320,
1/1280) and the course suggested the possibility
of incipient involvement of inner organs (Fig.
6). This is in agreement with the results re-
ported by Cormanc at al. (15, 16, 20).
The investigations confirm the great value of
the immunopathological method in diagnosing
SLE even in the absence of skin lesions.
Treatment with corticosteroids can indeed
greatly reduce or even suppress specific fluores-
cence in the epidermal-dermal junction (26),
but given in small doses they failed in our
cases to turn the test negative.
Comparisons of ANF levels with the in-
tensity of specific fluorescence at the epidermal-
dermal junction failed to reveal any correlation
between them. This was conspicuous in chronic
LE, in which ANF is detectable in as little
as 13 per cent of the cases only (8) but the
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lg-C' are invariably there in the area of the
lesions.
Another reason why immunofluorescerit de-
tection of lg-C' is superior to ANF tests is
that there are cases of SLE in which the ANF
is absent, whereas specific fluorescence is al-
ways there. The method is particularly valuable
in SLE without skin lesions.
The immunopathological method seems to be
fundamental to the diagnosis of all forms of
LE, nevertheless we wish to note that in two
cases of dermatomyositis (one accompanying
carcinoma of the breast and the other idio-
pathic) among the 163 controls there was
fluorescence indistinguishable from that in LE,
whereas in the clinical and laboratory findings
there was nothing to suggest SLE. Until more
cases of dermatomyositis are studied it may
not be possible using the IF technique to dis-
tinguish—at least some cases—from lupus
erythematosus.
Fluorescence similar in localization to that in
LE was also seen in three of the four cases of
psoriasis pustulosa but was feeble and showed
much more narrow band. It is in agreement
with the observations of Burnham et al. (14).
The most important aspect is the detection
of in vivo-flxed complement because in our
material it was present in all cases, whereas
the immunoglobulin composition varied.
SUMMARY
The method of immunofluorescence was used
to investigate 64 cases of chronic LE and 34
of SLE. Specific fluorescence at the epidermal-
dermal junction was detected in all the cases,
and complement was an invariable component.
The results were negative in polymorphous
light eruptions and lymphocytic infiltration. In
some cases, in which the clinical and histological
features were not typical, the method made it
possible to diagnose chronic LE, and the
diagnosis was confirmed by the subsequent
course of the disease.
The specific fluorescence could be demon-
strated in chronic LE only in the lesions, and
in SLE in the unchanged skin as well. In 13
cases without skin lesions the result was also
positive.
Treatment with corticosteroids diminishes the
specific fluorescence, but does not suppress it
altogether when given briefly and in small
doses.
No correlation could be demonstrated be-
tween the ANF titer and the fluorescence at
the epidermal-dermal junction or its intensity.
The authors believe that the immunopatho-
logical method is currently the most reliable one
for the diagnosis both of chronic LE and SLE.
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